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AN ELECTRICAL CONNECTOR 



BACKGROUND 

Electrical connectors for connecting between two devices such as for example 
printed circuit boards are well known. In modern applications, electrical connection 
between two electrical devices may need to be made wherein a high density of individual 
electrical leads of a printed circuit boar d require connection with another electrical 
device. Connectors which make the connection between the two devices for such 
applications are often referred to as high density connectors. This is because the 
individual conductive elements of the connector need to correspond with closely spaced 
electrical leads of a printed circuit board. An electrical connector may be securely 
mounted to one electrical device and subsequently engaged to another electrical device 
such as a printed circuit board by the use of a fastening screw or screws. For example it 
can be seen in US patent 5966267 that an electrical connector which carries a plurality of 
conductive elements is able to make electrical contact with an electrical device which is 
screwed to the connector. During the assembly of such an arrangement, the printed circuit 
board is pressed against the contacts of the electrical connector by tightening a screw 
which extends through the printed circuit board and into the body of the connector. 

As the conductive elements of this type of connector are compression conductive 
elements which are able to be deflected upon contact with a printed circuit board, it is 
possible to over tighten the screw and damage the connector. A warping of the printed 
circuit board may be caused by high compression forces when the printed circuit board is 
tightened down. The printed circuit board is unable to take the load and therefore warps 
under it. The degree of warping of the printed circuit board at the area of contact with the 
elecuical connector will also be influenced by such factors as the thickness of the printed 
circuit board, the number and position of fastening elements and any additional support 
that may be provided. One way that the problem may be overcome is by the provision of 
a threaded insert provided in the body of the connector with which a screw can engage 
for tightening. The insert may provide a limit to the degree of compression that can be 
provided by a screw. However the provision of a threaded insert may not always be 
feasible as for example the body of the compression connector may have size constraints. 
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A further disadvantage with the prevision of a threaded tightening screw is thai the 
process of engagement of the printed circuit board with the electrical connector will 
require an assembly step which involves the use of a tightening device such as a screw 
driver. This is a manufacturing step which can add to the time of assembly and the • 
complexity of assembly equipment. The rotational engagement of the screw can also 
induce a torque on the connector and/or the circuit broad which may lead to undesirable 
effects. 

Accordingly it is an object of the present invention to provide an electrical 
connector which will improve the ease of assembly and avoid the above mentioned 
problems or at least provide the public with a useful choice. 

BRIEF DESCRIPTION OF THE INVENTION 

In a first aspect the present invention consists in an electrical connector to 
interpose between opposing surfaces of a first electrical device having a plurality of 
conductive pads and a second electrical device having a plurality of conductive pads to 
electrically connect each pad on the surface of said first electrical device with a 
respective pad on the surface of said second electrical device, the electrical connector 
comprising; 

a housing carrying a plurality of conductive elements, each conductive element 
including a first contact region for engagement with a conductive pad of the surface of 
said first electrical device and a second contact region for engagement with a conductive 
pad of the surface of said second electrical device, said conductive elements carried by 
said housing to present at least said first contact region for compressive engagement with 
the surface of said first electrical device, 

said housing presenting a latching means to engage with said first electrical 
device to retain said first electrical device with said housing in a direction which extends 
parallel to the direction of compressive engagement to thereby hold said plurality of 
conductive pads of said first electrical device in physical contact with respective said first 
contact regions of said conductive elements. 

In a second aspect the present invention consists in an electrical assembly 
including and electrical connector interposing 'between opposing surfaces of a first 
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electrical device having a plurality of conductive pads and a second electrical device 
having a plurality of conductive pads, electrically connecting each. pad on the surface of 
said first electrical device with a respective pad on the surface of said second electrical 
device, wherein the electrical connector comprises; 

a housing carrying a plurality of conductive elements, each conductive element 
including a first contact region engaged with a conductive pad of the surface of said first 
electrical device and a second contact region engaged with a conductive pad of the 
surface of said second electrical device, said conductive elements carried by said housing 
to present at least said first contact region in a compressive engagement with the surface 
of said first electrical device, 

said housing presenting a latching means engaged with said first electrical device 
to retain said first electrical device with said housing at least in a direction which extends 
parallel to the direction of compressive engagement to thereby hold said plurality of 
conductive pads of said first electrical device in physical contact with respective said first 
contact regions of said conductive elements. 

Preferably said latching means is a snap fit latching means. 
Preferably said latching means is an umbrella like expansion snap fat latching means. 

Preferably said latching means includes at least one pair of latching regions 
provided by at least one leg projecting from said housing, at least on latching region 
including an edge or surface the' normal to which extends in a direction parallel to the 
direction of compressive engagement, the edge or surface engagable to a complementar y 
edge or surface of said first electrical device the normal to which extends in a direction 
opposite to said first mentioned norma) to thereby retain said first electrical device with 
said housing 

wherein each latching region is deflectable towards each other in a resilient 
manner and along a path which extends in a direction lateral to the direction of 
compressive engagement and thereby allows a snap-fit engagement with said first 
electrical device to occur. 

Preferably said latching means includes at least one pair of latching regions 
provided by at least one leg projecting from said housing, at least on latching region 
including an edge or surface the nonnal to winch extends in a direction parallel to the 
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direction of compressive engagement, the edge or surface engagable to a complementary 
edge or surface of said first electrical device the normal to which extends in a direction 
opposite to said first mentioned normal to thereby retain said first electrical device with 
said housing 

wherein each latching region is deflectable away from each other in a resilient manner 
and along a path which extends in a direction lateral to the direction of compressive 
engagement and thereby allows a snap-fit engagement with said first electrical device to 
occur. 

Preferably said latching regions are provided in the form of a lip of said at least 
one leg. 

Preferably a latching regions is provided by a respective said leg. 

Preferably at least one pair of legs are provided each leg including one latching 

region. 

Preferably each leg of said pair is resiliency biased towards a condition wherein 
said pair of legs are mutually cooperative to encourage said edge or surface of each 
latching region to remain in contact with a respective complementary edge or surface of 
said first electrical device. 

Preferably said lip is defined by the profile of said leg. 

Preferably said first electrical device with which said electrical connector is to 
engage, is a printed circuit board. 

Preferably said latching means extends from said housing to pass through an 
opening in said printed circuit board and wherein said latching means presents a lip to 
engage with the major surface of said printed circuit board opposite to said first 
mentioned surface. 

Preferably said lip is positioned relative to said housing so that when said printed 
circuit board is held to said housing by said latching means said printed circuit board is 
pressed against said first contact regions with a force which is within the specifications 
for desired characteristic of physical contact. 

Preferably said housing is of a generally elongate body which includes an upper 
surface and an opposite facing lower surface both substantially parallel to tire elongate 
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direction of said body and wherein said latching means extends from said housing at the 
upper surface. 

Preferably the latching means comprises of a leg upstanding form the housing in a 
direction parallel to the direction of said compressive engagement and having a section 
there along which is of an increased width in a direction lateral to said compressive 
engagement direction which is to engage with an aperture of said first electrical device in 
an interference fit engagement maimer. 

Preferably said section is deformable relative to said leg. 

Preferably said section includes a barbed edge which is to pressed into a surface 
of said first electrical device at said aperture 

Preferably the Jatching means comprises of a leg upstanding form the housing in a 
direction parallel to the direction of said compressive engagement and having a section 
there along which is of an increased width in a direction lateral to said compressive 
engagement direction which is engaged at an aperture of said first electrical device in an 
interference fit engagement manner. 

Preferably said section is deformable relative to said leg. 

Preferably said section includes a barbed edge which is pressed into a surface of 
said first electrical device at said aperture. 

Preferably said section is at a distance along said leg such that it securely engages 
said first electrical device and simultaneously holds said surface thereof in compressive 
engagement with the first contact regions of said conductive elements. 

Preferably said latching means is of a sheet metal material and includes a housing 
located region which is engaged to the housing within a cavity thereof. 

Preferably said housing holds two airays of conductive elements each array 
extending in a longitudinal direction and disposed along respective sides of said housing, 
said cavity of said housing retaining said housing located region of latching means 
extending in a longitudinal direction and intermediate of said two arrays. 

This invention may also be said broadly to consist in the parts, elements and 
features referred to or indicated in the specification of the application, individually or 
collectively, and any or all combinations of any two or more of said parts, elements or 
features, and where specific integers are mentioned herein which have known equivalents 
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in the art to which this invention relates, such known equivalents are deemed to be 
incorporated herein as if individually set forth. A preferred form of the invention will 
now be described with reference to the- accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a plan view of a preferred form of an electrical connector of the 
present invention, 

Figure 2 is a front view of the Figure h 

Figure 3 is an end view of Figure 1, 

Figure 4 is a perspective view of Figure 1 , 

Figure 5 is side view of the electrical connector of the present invention engaged 
with a second electrical device and showing a first electrical device ready to be engaged 
with the electrical connector, 

Figure 6 illustrates the view of Figure 5 and wherein the first electrical device is 
engaged with the connector, 

Figure 7 is a perspective view of an alternative configuration of latching means, 

and 

Figure S-12 are perspective views of retention means of a form which are press- 
fjttable with a first electrical device. 

DETAILED DESCRIPTION OF THE INVENTION 

With reference to Figure 1 there is shown an electrical connector 1 which includes 
a housing 2 which holds a plurality of conductive elements 15. The housing 2 holds the 
conductive elements in a manner so that the contact regions 7 of the conductive elements 
are able to move relative to the housing. Such contact regions 7 are able to be moved to 
compress the respective conductive elements and as a result provide a biasing force of the 
contact regions 7 in the direction from which the compression force is directed. The 
housing holds a plurality of conductive elements in an appropriate array which 
corresponds with electrical leads, pads or traces (herein after referred to as "pads") which 
are provided by two electrical devices. The electrical connector 1 presents each 
conductive element so that each first contact region 7 can engage with an. electrical pad of 
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a first electrical device and a second contact regions 6 of the conductive element car. 
engage with an electrical pad of a second electrical device. An electrical connection 
between the pads of the first and second electrical devices is then established. 

The pads are provided on a surface of the first electrical device. The surfaces of 
the two electrical devices are preferably facing each other and between which the 
electrical connector of the present invention can be interposed. 

With reference to Figure 1, the housing of the electrical connector is preferably of 
an elongate (in the L direction) shape. The housing includes a lower surface 3 and an 
upper surface 4 and in a cross section transverse to the elongate direction L, the housing 
is substantially square or rectangular in shape. When viewed in plan, it can be seen with 
reference to Figure 1 that the outline of the housing is also substantially rectangular in 
shape and the housing includes perimeter side walls and end walls extending between the 
lower and uppers surfaces. 

The conductive elements 15 are earned by the housing and may at some point be 
rigidly fixed to the housing but yet present the first contact regions 7 in a displaceable 
manner thereto. The second contact regions 6 may also be displaceable relative to the 
housing but this need not be necessarily so. The first contact regions 6 may be provided 
for a soldered connection to a second electrical device which may not be (or be solely) a 
compression connection. The second contact regions 7 are displaceable relative to the 
housing 2 when a first electrical device is advanced for engagement with the electrical 
connector in direction C. The first contact regions 7 will displace in the direction C on 
contact with the pads of the surface of the first electrical device, A movement transverse 
to the direction C may also occur but this need not be necessarily so. The movement in 
direction C will thereafter bias the first contact regions 7 towards the surface of the first 
electrical device thereby making electrical contact with the pads. 

A latching means 5 is provided to extend from the housing 2 of the electrical 
connector. As can be seen with reference to Figures 2, 3 and 4, the latching means 
preferably extend from the upper surface 4 of the housing. The direction of extension is 
such so as to provide a portion of the latching means 5 which engages onto a locking 
surface of the first electrical device and when the first electrical device is in an 
appropriate relationship for contact with the first contact regions 7. It will hold the 
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eiectrical device relative to the housing and thereby prevent the eiectricai device from 
moving in a direction opposite to the direction C. 

The latching means is able to extend through an opening 14 of the first electrical 
device as for example shown in Figures 5 and 6. The opening is of a size such that when 
the first electrical device is engaged with the electrical connector, the latching portions of 
the latching means become engaged with the first electrical device to thereby hold the 
electrical device relative to the housing. The latching portion 8 of the latching means 5 is 
preferably a lip. Such a lip includes an edge or surface which projects back towards the 
housing. The lip can engage with an opposite facing surface of the first electrical device 
and when mutually cooperating with each other hold the electrical device relative to the 
housing and prevent the electrical device from moving in a direction opposite to direction 
C relative to the connector. With reference to Figure 4, it can be seen that the latching 
means preferably includes two legs, each leg providing such a latching region S. The legs 
at the latching region substantially define an "L" shaped profile as for example shown in 
Figure 3. With the provision of two legs each providing a latching region 8, the latching 
means can for example extend through an opening 14 of the first electrical device and be 
secured at two different locations on an upwardly facing surface of the first electrical 
device. The legs as in the form shown in Figure 4, are preferably movable relative to each 
other in direction F. This direction F is shown in Figure 4 to be transverse to direction L 
but may instead be parallel thereto. The legs can be moved towards each other 
sufficiently to allow for the outer extreme surfaces (when viewed in the end view as 
shown in Figure 3) to extend through the aperture 1 4 of the first electrical device. The 
effective overall width of the latching means is hence able to be reduced as it is inserted 
through an appropriate shape opening. Once the latching regions 8 have passed through 
the opening or aperture 14, the biasing force will move the two legs of the latching means 
outwardly and away from each other thereby simultaneously engaging the latching 
regions 8 with the upwardly facing surface of the first electrical device. The latching 
means also provides restrain to movement of the first electrical device relative to the 
housing in the direction transverse to the compressive engagement direction as a result of 
the vertical portions of the "L" shaped legs engaging with the side walls of the aperture. 
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The latching means in the most preferred form is a pair of legs however in other 
forms, the latching means may consist of more than one pair of legs. Indeed more than 
one latching means may be provided to extend from the housing of the connector. Several 
latching means may be provided one to have legs deflectable in direction L and another to 
have deflectable legs in direction F. 

In the most preferred form the latching means extends from the housing 
substantially centrally both in the longitudinal direction and in the direction transverse to 
the longitudinal direction. However two (or more) latching means may be provided each 
positioned towards ends of the housing. 

The most preferred form of the first electrical device for which the connector of 
the present invention is designed is a printed circuit board. The printed circuit board will 
present on one of the surfaces a series of electrical pads which have been generated on 
that surface of the printed circuit board. The printed circuit board is normally of a thin 
material substrate and the latching means of the connector of the present invention is able 
to extend through the substrate and locate its latching regions 8 onto the surface of the 
substrate opposite to that surface where the electrical pads for connection with the 
connector are provided. The distance in direction C between the latching regions 8 and 
the first contact regions ? of the conductive elements is of a distance which has been 
matched to the thickness of the substrate of the printed circuit board 13. The thickness of 
the circuit board is greater than distance Dl which is the distance in direction C between 
the latching regions S and the uppermost point of the contact regions 7 when the contact 
regions are in a non deflected state. The thickness of the substrate is no greater than the 
distance D2 which is the distance in direction C between the latching regions 8 and the 
point where the upper surface of the contact regions 7 will be positioned at a limit of its 
deflection. Such distance D2 may be to the upper surface 4 of the housing 2 when the 
upper contact regions 7 are provided to extend upwardly from the upper surface 4 of the 
housing. 

With reference to Figure 5, it can be seen that the connector 2 is engaged with a 
casing 9. It is clamped against a casing by means of a backing plate 1 1 which provides 
support to a second electrical device 10 such as a flex. The backing plate 3 1 will hold the 
second electrical device to the casing 9. 
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The first electrical device 13 such as the printed circuit board is also able to be 
mounted to the casing 9. Such mounting may be secured by the use of a machine sciew 
12. The fastening means provided by the form of machine screws 12 will hold the printed 
circuit board to the housing via its connection to tire casing 9. The latching means 5 
provides fastening of the printed circuit board with the connector and indeed provides 
such fastening much more proximate to the contact point between the conductive 
elements 1 5 and the pads of the printed circuit* board. Such more proximate support will 
reduce the degree of deflection of the printed circuit board in the region of the electrical 
connector and hence ensure for a reliable connection being established. 

The latch itself may be unitary with the housing and may be molded of the same 
material as the housing (e.g. plastic). Alternatively and in the more preferred form, the 
latch is made from a metal and is for example stamped from a sheet material and 
subsequently installed with the housing. The housing may be molded to provide a cavity 
for receiving the latching means and present it to the extend from the housing for use. 

Whilst in the most preferred form the latch has been described as consisting of 
two legs, each having a lip or retaining region S, it may be that only one leg includes such 
a lip the other merely being provided to bias the lip once installed with the printed circuit 
board in a direction to maintain engagement 

It can be seen from Figure 3 for example that the latching means include a sloping 
surface to the direction C which will aid in the insertion of the latching means through the 
opening 14 of the printed circuit board. In this manner a snap fit engagement can be 
achieved. 

At alternative configuration the pair of legs of the latching means may be biased 
in an opposite direction and presents an L shape lip configuration which face towards 
each other rather than away from each other as shown in Figure 3. In such a configuration 
the printed circuit board may be provided with two openings and through which each of 
the legs can extend and pass through to then move towards each other for active 
engagement with the upper facing surface of the printed circuit board. 

The aperture or opening 14 of the printed circuit board may be of any suitable 
shape to allow for part of the legs to extend through and subsequently provide clamping 
engagement to the printed circuit board with the housing. 
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With reference to figure 7 there is shown an alternative configuration of latching 
means 5 wherein two legs extend from said housing. The legs are joined at a lower 
region (eg located within said housing) but are split from each other above said housing 
so that they can move relative to each other. The legs each have a latching region 8 with 
a downwardly facing surface which is to engage with an upwardly facing surface of the 
circuit board . The latching regions are formed by being displaced from the plane of the 
legs. The latching regions may be resiliency deflectable relative to the main upstand 
sections of the legs. The latching regions may themselves be the only portion of the legs 
which deflect relative to the housing upon insertion tlrrough the aperture of the circuit 
board. Indeed that split as mentioned above need not be provided if the latching regions 
are sufficiently deflectable on their own relative to the remainder of the legs. 

As can be seen from figure 7, the latching means may also include a tab or leg 
which extends to engage with the second electrical device. Such a tab 20 can locate onto 
a surface of the second electrical device and thereby provide extra hold down. 

The latching means may also serve subsidiary purpose which it to provide 
shielding. In high density applications it is often a problem that interference from one 
circuit of the electrical device will interfere with other. A shielding can be proved by the 
use of a grounded conductor. The latching means in the form where it is made from a 
sheet metal, can be positioned with said housing in a location where it is able to provide 
effective shielding where needed. For example in our Singapore patent application SG 
2001081 15-7 there is shown the use of a sheet metal which extends longitudinally 
between two arrays of conductive element. The sheet metal is of a span which covers an 
area between the two airays sufficient to shield any interference that may occur. The 
connector (preferably of the compression connection kind) has an array of a plurality of 
conductive elements on each side of the housing. The housing may have a slot therein 
within which the sheet metal shield/latching means can be provided. The sheet metal is 
provided to extend intermediate of the two arrays in the longitudinal direction. The sheet 
metal may in an alternative form extend in a direction lateral to the longitudinal direction 
as shown in figure 7. The patent specification of SG 2001081 1 5-7 is herewith 
incorporated by way of reference. 



WO 200-4/015821 



PC77SC2003/O0O185 



12 

With reference to figures 8 to 12 press fit latching means are shown which in use 
will hold the housing with the first electrical device in a different manner than the snap fit 
maimer of the latching means of figures ] to 7. The press fit latching means consists of at 
least one leg which includes a section which is of an increased width. The increase in 
width (transverse to the direction of engagement) serves to provide retention of the 
housing with the first electrical device. The leg is able to be inserted into an aperture of 
the electrical device which will result in an interference fit with the section of increased 
diameter of the leg. The walls of the aperture will become deformed as- the section of 
increased diameter is inserted therewith. Tire section of increased width may be pressed 
to extend all the way through the aperture to then in part locate with the upper facing 
surface of the device or may remain engaged inside the aperture with the side walls of the 
aperture. A barbed feature of the section of increased width will in this form of the 
invention assist in the retention strength. Deformation of the section of increase width 
may also occur upon insertion. Whilst this is an alternative form of latching, it is less 
desirable in situations where re-assembly is required, since the latch will distort the 
material of the increased width section and/or the first electrical device. 

In general the latching means requires small space for installation in comparison 
to a threaded insert. The latching means may be made of a sheet metal material and may 
be stamped and subsequently folded to the appropriate configuration. The latching means 
may be inserted into a cavity of the housing and may become engaged thereto at least in a 
direction to prevent is from being pulled out of the cavity towards the printed circuit 
board. Barbed retaining features may be used for such purposes although other 
configiu'ations will be obvious to a person skilled in the art. When inserted with the 
cavity the latching means will present the latching regions appropriately from the housing 
for engagement with the printed circuit board. With tire absence of a threaded connector 
and designated insert, the connector size can be reduced and the space occupied on a 
printed circuit board and flex can accordingly be reduced. The connector with latch is not 
subject to any torque during and after assembly with the electrical devices. Also the cost 
of incorporating a latch with a housing of a connector will be cheaper than in comparison 
with a threaded insert even where the latch is made from stamping a sheet materia). That 
portion of the latch which has extended through the printed circuit board may subsequent 
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to initial assembly also be soldered onto the printed circuit board so as to provide 
additional hold down and to function as a stress relief for solder tails. 



